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This invention relates to refractometers and 
like measuring instruments, gnd more particu- 
larly fo hand refractometers ind the like which 
may be readily moved from lace to place and 
held in the hand of an opertor while making 5 
readings of refractive index of solutions or the 
like. 
In refractometry, if is well known that the 
refractive index of a solid dissolved in a solution 
is hot only dependent upon he percentage con- 10 
centration of the solution but also upon the 
temperature of the solution at the rime at which 
a reading is taken. It has been common practice 
heretofore, when using instruments of the type 
described, to take a reading on the refractive in- ] 5 
dex scale of the instrument, by determining the 
location at which the boundary line between the 
lighted and unlighted areas occurs as well as a 
temperature reading of the solution by means of 
a conventional thermometer, so that a true or 20 
temperature compensated value of index could 
then be obtained from a suitable correction table 
or chart. Obviously, such earlier instruments 
.were hot entirely satisfactory since the correct 
refractive index could hot be read directly from 25 
the scale of the instrument. Furthermore, there 
was always the possibility that error might occur 
when a table or chart had to be consulted for 
the final index value and the corresponding per- 
centage concentration value of the solution. 30 
Whfle both the refractive index and the tempera- 
ture of a solution are functions of the concentra- 
tion thereof, neither is a lineol function and 
accordingly it has been a diflicult problem to 
provide in a refractometer an arrangement to 35 
give from a single scale reading a truc indication 
of refractive index (or percentage concentra- 
tion) value of the material being examined. 
However, in copending application Seria] No. 
130,960, filed December 3, 1949, in the naine of 40 
iVI. L. Polanyi, a novel arrangement of parts in 
a refractometer are shown wherein correct read- 
ings may be obtained directly from the scale of 
the instrument. 
It is accordingly an object of the present in- 45 
vention fo provide in a hand refractometer or 
the like; temperature compensating means com- 
pactty incorporated in the instrument in such a 
manner that correct values of percentage con- 
centration, or refractive index, or both, of the 50 
material or solution being measured may be auto- 
matical]y indicated upon the reading scale of the 
instrument. 
If is a further object of the invention to pro- 
vide in such an instrument-a construction and 55 
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arrangement of parts which enables the index 
scale to be moved about a predetermined pivotal 
tenter and allows the temperature compensating 
means to be accurately adjusted into a proper 
operative position relative thereto. The parts 
are also constructed and arranged so that exces- 
sive temperature changes, beyond the normal 
range of the instrument will hot cause injury 
therein. 
It is a further object of the invention to pro- 
vide in such a refractometer or the like a self- 
contained light source so that the instrument 
may be illuminated thereby or by external light, 
as desired, and according to the conditions un- 
der which the instrument is being used. 
It is a further object of the invention to pro- 
vide in conjunction with the means for effecting 
automatic temperature compensation, a con- 
struction and arrangement of parts which will 
prevent errors due fo the heat from the hand of 
the operator holding the instrument from oc- 
curring during use of the instrument. 
It is an additiona] object of the Invention to 
provide simple and readily adjustable means 
which may be employed for accurately effecting 
a predetermined relation between the scale of 
the instrument and the boundary line shadow 
cast thereon. 
It is also an object of the invention to provide 
for such a refractometer or the like a hinged 
cover construction which allows easy assembly 
thereof and accurate positioning of the illumi- 
nating prism carried thereby so as to form with 
its associated measuring prism a specimen re- 
ceiving chamber of exact predetermined char- 
acteristics. 
It is a further object to provide in the instru- 
ment of the present invention, which is fo be used 
with white light, optical elements of predeter- 
mined characteristics for effecting achromaticity, 
so that all graduations or divisions of the scale 
of the instrument will appear substantially free 
from color aberrations and therefore may be read 
with great accuracy. 
Other objects and advantages of the invention 
will become apparent from the detailed descrip- 
tion which follows when taken in conjunction 
with the accompanying drawing, in which: 
Fig. 1 is a side elevational view of a hand re- 
fractometer embodying the present invention 
and useful for measuring transparent, semi- 
transparent and turbid solutions, parts of the in- 
strument being broken away to better show de- 
tails of construction; 
Fig. 2 is a sectional view taken substantially 



on line 2--2 of Fig. 1 and looking in the direction 
of the arrows; 
Fig. 3 is a partial sectional view taken sub- 
stantially along line 3--3 of Fig. 1 and looking 
in the direction of the arrows; and 
Fig. 4 is a view of a hinged bottera section of 
the instrument and parts carried thereby, saine 
being shown on a somewhat reduced scale. 
Referring te the drawing in detail and Par- 
ticularly Fig. 1, the numeral {} indicates gen- 
erally a hand refractometer comprising a pair of 
apertured end plates  2 and  4 secured te the op- 
posite ends of an outer casing member I{} which 
encompasses the top and opP0site side edges of 
these plates te ferre the main body of the instru- 
ment. A lower plate or cover member {} ferres 
the bottom wall of the casing and is hinged te 
end plate 4 af one end se as te swing about a 
pintle 2{}. The cover is retained in closed posi- 
tion by a resilient latch bar 22 carried on the 
side of the cover member in a manner te be more 
fully hereinafter described. 
Arranged in alignment with a pair of openinis 
in the end plates 2 and 4 is an inner tubular 
housing or telescope tibe 24 spacedfrom housing 
{}. Housing 24 bas one end thereof confined by 
an inwardly directed circular fiange 4' upon 
plate  4 and the opposite end extends through one 
of said aligned openings se as te be encircled by 
portion  2' of plate  2, Upon this end of housing 
24 is arranged an axially adjustable or focusabie 
eye lens 2{} whfle into the opposite end thereof, 
extending through the opening in the plate 
the tubular-inner end 2{}' of a fixed prism s.upport- 
ing member 211. Within the tubular inner end 
portion 2{}' is rotatably carried a cylindrical ob- 
jective lens cell 3{} which has ifs optical axis 3{}' 
in eccentric relation relative te the longitudinal 
conter line 29 Of the tubular portion 2{}' but 
nevertheless in substantially parallel relation te 
the optical axis of the eye lens 26. Between the 
eye lens and the cell 30 is located a glass screen 
32 or the like carrying a reticule or scale 
thereon (see Fig. 2), and between this screen and 
the eye lens a filter of suitable material could 
be located te improve the aehromaticity of the di- 
vision lines Jn the scale when the instrument is 
te be operated With white light and, of even more 
importance, when the instrument is USed te meas- 
ure refractive indices Of liquids of different dis- 
persive charaCteristics frëïnthose of the particu- 
lar kind of solution for which the instrument is 
designed. In the présent instrument (which is 
designed for us with sugar solutions from 0 te 
30%) substantially complote achromaticity is 
tained by the use of an eye lens system having a 
defi, nite predetermined amount of lateral celer 
which will be substantially equal te but opposite 
that produced by th» dispersion of the solution. 
I an acromatic eye lens were used, no celer would 
appar at the center of the scale (near the 15% 
division) but obje.ctionable celer aberration, 
which might be as. much as or more than one 
division (0.2 %), would be preseït near the ends 
of the scale. However, with a celer compensat- 
ing eye lens of proper predetermined properties, 
lateral celer achromaticity throughout the length 
of thë sca!e can be substantially completely 
tained. 
The reticule on screen 32 is located substantially 
af the rear fccal plane of an objective lens sys- 
rem comprising a pair of doublets 34 nd 3 car- 
ried by the objective lens cell 3{} and, in order that 
the objective may accurately focus the refrac- 
rive index boundary line thereen, the rear doublet 
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3 of said objective may be carried in an adjust- 
able ring 3' which may be moved axially. This 
ring may be locked in place by a nut or collar 36. 
Within the exposed portion of the prism sup- 
5 porting member 2{} is cemented or otherwise 
cured and housed a refraction measuring prism 
4} of known design and ruade in aCCOrdance with 
with particular range of indices which are te be 
measured by the instrument. The angle of em- 
I0 erence of the light from the prism shown in the 
instrument of the drawing s approximately 
degrees and intended for use in the 0 te 30% 
sugar refractometry range. Other prisms for 
othei  raïigë coïfli, 0bviously, be substituted. 
t Liht or f.ormin the boundary line will travel 
frein the prism substantially parallel te the opti- 
cal axis of the objective se as te be focused there- 
by at the plane of the scale 32' and the parts are 
»o constructed and arranged that the boundary 
ri0 line, when distilled water is in the instrument and 
the instrument is af a preselected normal temper- 
ature, willfall substantially upon thezero gradu 
ation of the scale. 
In order t0 assure that this b0flndary line wiH, 
25 under this normal condition, exactly coincide with 
a preselected part (generally the zero gradua- 
tion) on the Scale, the objective cell may be 
tated in its supporting recess in the prism suP- 
porting Portion 2' and about the 1Oigitudinal 
30 center line 9 se that thé axis 30' of he 0bjec - 
rive may be shiïted Slightly up or down t effeCt 
an accurte zero adjustinnt. Such otCional 
adjustment may be brbUght about by m0vement 
of a projecting bolt and nut 42, secured te the Céll 
35 3{} and projecting outwardly through an arcUate 
slot 42' in he portion 2{}', afte which this imt, 
may be screwed down tightly se as te lock the 
objective Cell in its ï'ecess and against any fur- 
ther angular displacement. 
40 Encircling the prism supporting member 2{} 
adjacent the plate t4 is a band-]ike link Support- 
ring mernber 4 W-hich may be secured in fixed 
losition by suitable meanS such as a set scre 
or the like, net shown, and this member 4 is 
45 arranged te hingedly support af its upper corners 
a pair of links 4{}, 4' for piVotal movement se that 
a cover plate 4{} secured te a block 49 ConneCted 
by slot-a.nd-pin connections 0 te the outer free 
ends of the links may be swung upwardly frein 
ifs operative position shown in Fig. 1 te an in0p- 
5O erative position materialIy spaced frein themeas- 
uring prism 4. The Cover member 45 is of a 
hollow construction and is arranged te récéie an 
illuminating pzism - cemented or otherwise Se- 
55 cured therein. The prism has a diffusirg front 
surface facing priSm 4.{,. an angularly disposed 
outer surface 3 in cIòse proximïty te a Small 
luminating bulb 54 and a second outer surface 
3' facing window 6 for the admission êf exter- 
60 nal light, When desîred. 
A set of three pins 4{}' secured in coVer 48, one 
centralIy af the rear and. two forward pins. bear- 
ing .against the side edges of member '2. when 
the Cover is closed, serves as triangularly spaced 
65 supporting means fo forming a parallel sided 
material receiving .chamber of exact predeter- 
mined thiCkness between prisms 40 and 2. Such 
a construction is énth'ely free of .the diiIiculty in 
earlier instruments of obtaining and 'thereafter 
70 maintaining a hinge which wfll always allow the 
cover te assume itsintended closed position. The 
hinged cover of the .present construction by hav- 
ing a three point engagement with member 2{} 
and seine freedom for lateral tilting at the con- 
75 nection { will always assume, a proper closed 



position when pressed downwardly by the linger 
of the operator. An opening 28" is provided at 
the front end of the housing 28 and in proper re- 
lation fo the front surface 48' of the prism 48 for 
the dual purpose of admitting a little stray light 
for illuminating the dark part of the scale when 
the instrument is being used with transmitted 
light, and for the purpose of allowing light to enl 
ter for measuring purposes when turbid materials 
or such are contained in the measuring chamber. 
An armored insulated electric conductor 
has one end operatively connected to a removable 
bulb supporting plug 88 carried by cover I, has 
a part near the plug anchored to the cover as at 
89, and extends loosely therefrom rearwardly and 
then across the top of the instrument adjacent 
the end plate 14 and is secured thereto as in- 
dicated at 89' so as to allow free hinging more- 
ment of the cover 48 and links 45. The conduc- 
tor then extends downwardly and into the body 
of the instrument through a central opening in 
the front plate 14 so that it may be connected 
with a battery contacting member $8 (see Fig. 
4). The contact member $8, as well as battery 
contact members 62 and 64 are riveted or other- 
wise fxedly secured to an insulating plate 66 
and this plate is then secured to the hinged bot- 
tom member 18 by rivets or the like; there being 
a second insuiating sheet or plate 68 interposed 
between plate 66 and the member 18 so that no 
contact wlil occur between this member and the 
rivets holding the contact members. A pair of 
batteries 69 thus may be positioned and 
tained between contact members $8 and 62 and 
between members 62 and 64 respectively.. The 
contact member 64 has one end in operative 
connection with a limiting arm 78 which over- 
lies a free end of the latch 22 so as to be con-. 
tacted thereby when a pnsh button 74, which 
extends outwardly through an opening in the 
bottom nember 18, is pressed for energizing the 
light source 84. The armored cable 86 has its 
metallic sheath anchored at one end to the cover 
48 by connector 89 and its opposite end con- 
nected by suitable means (hot shÇwn) to latch 
bar 22 and thus an electric circuit will be formed 
for energizing bulb 84. 
As already stated, the graduated scale or ret- 
icule 32' is positioned substantially af the rear 
focal plane of the objective lens sysem, of the 
instrument. If all readings could be .mad at a 
constant temperature this scale or reticuie couid 
be properly graduated to give accu_rate indica- 
tions of the percentage concentration or of the 
refractive index of the solutions being measured 
even though this scale wouid hot be a linear 
scale. However, temperature, as is well known, 
also has a material effect upon the refractive 
index of solutions and accordingly must be coin« 
pensated or before an accu_rate measurement 
can be obtained. It has been round, as stated in 
the copending application mentioned above, 
that the scale or reticuie of a refractometer or 
like instrument may be mountel to swing about 
a predetermined axis laterally offset from but 
parallel to the optical axis of the instrument 
and this scale so proportioned and anguiarly 
disposed with reference to this axis that proper 
compensation for temperature rnay be effected 
automatically when actuated by suitable tem- 
perature responsive means. 
However, in a refractometer of the type being 
described herein and intended to be handled 
repeatedly, it is essential ço provide an ar 
rangement and construction of parts which wfll 
be sçurdy, and compact and inwhich all the 
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necessary adjustment for hlgh precision meas- 
urements may be readily ruade. To accomplish 
this, a pintle $ is held in flxed, Spaced, parallel 
relation to the optical axis $8' by means of a 
5 pair of brackets $ and 9 secured to and ex- 
tending outwardly from the tubular wall 24 and 
upon this pintle $ is mounted a radial arm 88 
which extends inwardiy o the member 
through an opening 82. The inner end of this 
10 arm ls in the shape of a supporting ring in which 
is carried the screen $2, previously mentioned. 
An apertured shield $$ may also be carried by 
this ring and serve to limit the fleld of the eye 
lens as well as to always show the scale centered 
15 in the fleld. Also carried upon the pintle 75 are 
a pair of restraining collars 84 one of which 
biases arm 88 toward bracket 8 and into the 
other of which extends an end of a biasing 
spring $8 which encircles the pintle and has its 
20 opposite end in pressing engagement with one 
side of the arm 88. This spring is of a relatively 
light weight but is sucient to always press the 
arm 88 in a desired direction and maintain it in 
contact with a temperature responsive element 
25 86. 
This temperature responsive element is in the 
form of bi-metal helical coil having a free end 
thereof in pressing engagement with a relatively 
stiff spring linger 88 carried by the arm 80. The 
3O opposite end of this relatively long helical 
metal element is releasably clamped by a plate 
98 and screw 92 to an adjustable ring 94 so that 
the effective or working length of the helical 
element ïrom the clamp fo its ree end may be 
35 accurately proportioned fo give the amount of 
angular movement desired for arm 88 per 
gree of temperature change. In order that the 
bi-metal element 88 may be adjusted into proper 
engagement with the fmger 88 after its working 
4O length has been obtained, a collar 94 is provided 
with a releasable locking screw 98 which may be 
used to swing the collar 94 and thus the ele- 
ment 86 angularly about the optical axis 
until the scale $2', on arm 88 swinging about the 
pintle 76 is in proper position. This rotational 
45 adjustment of the ring 94 and locking screw 96 
is possible since a helical or angularly disposed 
slot 98 (see Fig. 3) is provided in vall 24 and 
through which screw 96 extends. It will be 
noted that the lead angle of this slot is sub- 
0 stantially the saine as that of the element 86, 
so that for any position of adjustment of. the 
ring 94 the ree end of the helical element 
will always have substantially the saine point of 
contact with the spring arm 88. 
By having merely a pressing engagement be- 
tween the free end of the bi-metal element 
and the relatively stiff spring arm 88, normal 
expansions and contractions of the element 
0 will hOt transmit fo the scale or reticule 2' any 
pressure which might tend to more the scale 
out of the focal plane of the objective 38. Fur- 
thermore, this pressing engagement between 
members 8 and 88 allows the bi-metal element 
 88 to move away from the arm 88, if necessary, 
or allows it to press against arm 88 and flex this 
relatively stiff arm when necessary, should the 
instrument ever be all0wed to remain in a loca- 
tion where the ambient temperature might be- 
70 corne abnormally high or low; thereby avoid- 
ing injury to any of the sensitive parts of the 
instrument. " ' 
A shield 99 of suitable shape maybe posi- 
tioned about the brackets 8, 9 and secured in 
75 plae against end platê]2 and gube 24S0 as to 



po£ect-.£he.:teperlure : campensaling i:lats:f 
.thê.nstrument as e 
elemens . xvith -_s .%he »m dt. 
like. It:shoufl ho nated,:ihmoe, :at::by 
haying he ws. ] d;2. Slitly.,sc.eg -nd 
the element ':. :sp.aced. ghtly: 11 2. :as 
xve :as .closed :eby, :fluctting 
.în temperatur :of he otdeair..or.e fo, ;the 
hd =of :.e :.oDeraor on the :.ren 
hae..no: iediate, anfluee mg.on he 
the: engs_ obtMned. 
Huyig:desche o':£uven£ion, v.ezlu: 
1. A eïractoetcr ?çomprising an-elogated 
gener.ally balar »prt»:.a-meuring prism car= 
riè.d.n, fixed :elution::£o n :oecn one end. of 
said.£uor£ç, an. objeci.e leus sytem wthin-said 
tubur suppor£:d  substtl.o9ticat 
raent : £d prm z .çs ,o fonus' lght, rays 
fr.om:said :pr:'at :a, .e£eined.. focal,.P}ane 
for, es}i8ng :bo/dDdY ]ne 0f otal reflecton, 
measuringsate.or: 1cat: ic Ofxefrac - 
£.OE aligned:uà«said- hbjve:.and disposed sub= 
snti&lly 2n..s.- fo.oel, pla,: mea_cad -  
fixed relation to said tubular support and sup = 
lorMng saM sca for.£nsvers-movemgn£:ra = 
tire  :£he opieal.. s of. said- obj tfve and. :a 
direction af. an,angte:.to.said boundary. ne; 
elongated mleraure : responsive: means ".ithin 
said .tubular suppo :and :extendtug .tu' a.:curved 
path around said ligh, rays.and.opticalas .and 
w.ithin sMd. tubula.support .and:ehaving- a: ortion 
adjacent one end .therf. operatively, secured, tu 
fixed, re!ation, to. said "tubular support .and a. pot= 
tion near the opposi en-there0f :arrangedin 
operative relation:to said scàle supporçing means 
so as to move..sai scale .predetermine..amounts 
rëtive-to the optical, as-f .sai :lens system in 
response to predetermined emperaîure .changes 
of said :efractometer. 
2. A rêfractometer :compristug ,an. elongated 
generally tUbu!ar support,-:a "meusuring-prism 
carriedin:fixed.relation fo-affd .gdjacent one end 
of -sid .suppoï%: an objective :le system -withtu 
said.tubular-supportand in :substantial-optical 
alignent with-said prison-so-as to focus light 
from-said .p2ism -af a predetermtued focal .plane 
îo establishing a'boundary-line of-total-refieetion, 
a measuring seale-for:indicatug.indices of refruc= 
tion aligned with said objective disposed substan= 
tially.in said.focal plane, "means-carried infixed 
relation .to- said tubula', suprt and .supporttug 
said seale /for ,transverse movement-relative 
the optical axis of said objective and tu a dec= 
tion at an angle-fo-said bounda'line, an.elon- 
gated helically shaped temper.ature resonsive 
element within-s«id 'tubular support,-and means 
for securing a'ortion o sai.element,to said sup- 
port so that another portion thereof wfll-be in 
operative religion to.said.scäle supportig means 
for moving said--scale predetemned a.moents 
relative fo the-opticál axis of:saidlens sytem:in 
response fo .preetemined..tempera.ture-changes 
of said refractometer. 
3. A refrac£ometer :compri :an .elongt. 
generally tubular .spot,, a measur 'prism 
carried tu fixe 'el:ation.to.-andadjaeent,one:end. 
of sd support, an-objective lenasst..witMn 
said tubular .support ,d  subs£anal optical 
alignment vih sd; pism.zo as.o.-oEus 
from said prm ata predeterme ,fogaI .plane 
for establishing a boundary line of totM:efleoEiOn,. 
a.measuringsce:£o:inc£indices0'refrac= 
lion aligneoE. ithsd: otve':aud, dissed- Sub 
sntiuy : sai.focM plane, mea :carried 
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:flxed: rîlatin:.to: sa2d.,tublar :upport -and .Sup- 
poring-sai-dscale for tránsvere.movement-rela- 
 tive o oEeoptical axis 0f-said-objective and-in a 
'direction:t :an an,le o ::said :boundáry -line, .an 
5 .elongated: hCicÂly :shaped :temperture- respon- 
sive .elemenfthi,n:said:tbu!ar:-support, -means 
for -securoEng: a ,portion .of aid temperatilre .re- 
sponsive element. o said tubul.a.r support so that 
,a.'fr.ee.etd-porio-.thereof will be in a position fo 
10 engage saidsca-le-supportingmeans, and resilient 
means- for urging:.sid-scale pl0rting.. means 
in.to :engagement :wïth .:sa.ïd -:;free ènd  p0f:ti0n, 
vhereb: said temperaure -responiVemens may 
more said scale preAetemind smaI-l.amo :nts rela- 
15 tire .to :the .:opical.. ais, Of  aid -òbjective lens 
system in respOnseto predetemined tempera'ture 
changes, of .: said  rfractomêter. 
4. :A refractometer comprising an .elongated 
generally  tubular support, a -measUrtug - priSm 
20 carriedin fixed relation-fo and adj:acent:one end 
of said. upport, an objective, lens .System within 
said.tubular-support and in subtantial optical 
alignment-with said prism-so-as to focus light 
Irom said prism at:a predetermtued focal plane ïòr 
25 establishing a boundary line of total reflection, a 
measuring: scale for tuticating indices of refrac- 
tion aligned with said objective and disposed sub- 
stantially-in.said focal plane, means carried in 
fixêd-rêlation .to saïd tubular supportand sup - 
30 porting said scale;for transverse movement rela- 
tive.fo the optical axis of,said objective and in a 
direction-af an angle'to -said boundaryline, an 
elongated,hèlically-shaped temperature respon- 
sive element .within sail tubular support, a rela- 
35 tively stiff yieldable arm carried- by.said.scale sup- 
porting means,-redilient means-for Urging .said 
scale supporttug means in a predetermined direc- 
tion, and means for securing a porti0n-of said 
temperature responsive element fo said-tubu]ar 
40 sup!eort so.that a free endportionthereof-abuts 
said stiffarm for moving.sai-d scale preletermined 
small amounts relative tothe.opticalaxis of.said 
lens-system in respone fo predetermined tem- 
perature changes withinsail refractometer. 
45 5. A refractometer comprising-an elongated 
generally tubular support, a-méuSurtug prism 
carried in fixed relation to-and adjacent one end 
of said support, an objective lens system within 
said tubular support and-in substantial optical 
50 álignment wlth-sàid..pi'ir;in So as fo fodiis Iiglït 
from said .prism at apredetêmiried focal .plèbe 
îor establishing a boundary- line of totál rëfiéction, 
a measuring .scale for indicttug indices of rê- 
fraction alignet with sáid objective and disp0sêd 
55 substaritially in said focal .plane,means cárriel 
inxed relation to said tubular support and sup- 
porting said scale for transverse movement 
tie :fo the opticàl :axis of said objective and-in 
a tirection af anangIeto saiIbountary line, an 
60 èlongated helically haled temperature respon- 
sive Cement wihin saisi tubular support, resilient 
means ior urgingsaid scaIesupporting means in a 
predetermined tirection, a CIamp for engging 
said temleratue .reslonsfve element so as-to al- 
6 lo:-a;free end. portion ofproper length to ex.tend 
tow.ard-saisi scale supporting means, means .for 
adjustably secuing-said clamp to said ubular 
uppot, so that saïl h'ee end may be moved ito 
lroper operative relation:to said scale supporting 
OE0  means for moving sail scale predetermned 
amun.ts .relative fo -the.optioal axis-'oî sid-lens 
system .tu responseto 4redetermtued.-temperature 
changes oï-sid - refractometer. 
:6. À reractometer -comrisg an e!ongated 
75 gereal]y .tubula support, a .measuring prism 
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carried in fixed relation to and-adjacent one end 
of said support, a lens cell rotatably carried in 
said tubular support, an. objective lens sYstem 
carried by said cell, the optical axis of said lens 
system being substantially parallel but eccentric 
with respect to the axis of rotation of said cell, 
said lens system also being in substantial optical 
alignment with said prism so as to focus light 
from said prism ata predetermined focal plane 
for establishing a boundary line of total refiec- 
tion, a mèasuring scale for indicating indices of 
refraction aligned with said :objective and' dïs- 
posed substantially in said focal plane, adjust- 
able rotation of said cell serving to shift said 
boundary line a slight amount for causing said 
line, when indicating a predetermined index t 
a predetermined temperature, to more into co- 
incidence with a preselected graduation of said 
scale, means carried in xed relation fo said 
tubu]ar support and supporting said scale for 
transverse movement relative fo the optical axis 
of said objective and in a direction at an angle 
to said boundary line, and temperature respon- 
sire means wihin said tubular support and ar- 
ranged in operative relation fo said scale sup- 
porting means so as fo more said scale predeter- 
mined amounts relative to the optical axis of said 
lens system in response fo predetermined tem- 
perature changes of said refractometer. 
7. A refractometer comprising an elongated 
generally tubular support, a measuring prism 
carried in fixed relation to and adjacent one end 
of said support, an objective within said end of 
said tubular support and in substantial optical 
alignment with said prism so as fo focus light 
from said prism ai a predetermined focal plane 
for establishing a boundary line of total refiec- 
tion, a measuring scale for indicating indices of 
refraction aligned with said objective and dis- 
posed substantially in said focal plane, means 
ca.rried in fixed relation fo said tubular support 
and supporting said scale for transverse more- 
ment relative fo the optical axis of said objective 
and in a direction at an angle to said boundary 
line, temperature responsive means within said 
tubular support and arranged in operative rela- 
tion fo said scale supporting means so as fo move 
said scale predetermined amounts relative to the 
optical axis of said lens system in response fo 
predetermined temperature changes of said re- 
fractometer, sighting means adjacent the other 
end of said tubular support, said sighting means 
and objective jointly serving to substantially 
close opposite ends of said tubular support, a 
pair of end plates secured in spaced relation fo 
said tubu]ar support, and a wall surrounding said 
tubu]ar support in spaced relation thereto and 
engaging said end plates for effecting therewith 
a substantially completely enclosed protective 
housing for said temperature responsive means 
and operating parts associated therewith. 
8. A refractometer comprising an elongated 
generally tubular support, a measuring prism 
carried in fixed relation to and adjacent one end 
of said support, an objective within saoEd tubu]ar 
support and in substantial optical alignïnent with 
said prism so as fo focus light from said prism 
at a predetemnined focal plane for establishing a 
boundary line of total refiection, a measuring 
scale for indicating indices of refraction aligned 
with said objective and disposed substantially in 
said focal plane, means carried in fixed relation 
to said tubu]ar support and supporting said scale 
for transverse movement relative to the optical 
axis of said objective ard in a dreçt.i0n 
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angle to said boundary line, and temperature re- 
sponsive means within said tubular support and 
arranged in operative relation fo said scale sup- 
porting means so as fo more said scale predeter- 
5 mined amounts relative fo the optical axis of said 
lens system, in response fo prèdetermined tem- 
perature changes of said refractomete-r, illumi- 
nating means for said measuring prism secured 
fo said refractometer and including electrical 
10 conductors, a switch and an electric bu]b, a pair 
of end plates secured fo spaced portions of said 
tubular support; a wall surrounding said tubular 
support and engaging said end plates so as to 
form therewith an outer housing having a part 
15 in spaced relati0nto said tubu]ar support fo de- 
fine a battery chamber therebetween, said switch 
being accessible from the exterior of said housing 
for controlling the supply of current to said bu]b. 
9. A refractometer comprising an elongated 
20 generally tubular support, a measuring prism 
carried in fixed relation fo and adjacent one end 
of said support, an objective within said end of 
said tubular support and in substantial optical 
alignment with said prism so as to focus light 
25 from said prism af a predetermined focal plane 
for establishing a boundary line of total reflec- 
tion, a measuring scale for indicating indices of 
refraction aligned with said objective and dis- 
posed substantially in said focal plane, means 
30 carried in fixed relation fo said tubular support 
and supporting said scale for transverse move- 
ment relative to the optical axis of said objective 
and in a direction at an angle fo said boundary 
line, and temperature responsive means within 
35 said tubular support and arranged in operative 
relation fo said scale supporting means so as fo 
more satd scale predetermined amounts relative 
to the optical axis of said lens system in response 
to predetermined temperature changes of said 
40 refractometer, sighting means adjacent the other 
end of said tubu]ar support, said sighting means 
and objective jointly serving fo substantial!y 
close opposite ends of said tubular support, a pair 
of end plates secured in spaced relation fo said 
45 tubu]ar support, a wall surrounding said tubular 
support in spaced relation thereto and engaging 
said end plates for effecting therewith a sub- 
stantially dust-proof enclosure and heat in- 
sulating means for said temperature responsive 
50 means, flluminating means for said measuring 
prism secured to said refractometer and in- 
cluding an electric bu]b, electric conductors and 
a switch, said outer wall providing a chamber 
for dry cell batteries, said switch being accessible 
55 from the exterior of said housing for controlling 
the supply of current to said housing. 
10. In a refractometer or like measuring in- 
strument, the combination of a measuring prism 
having a specimen contacting surface formed 
60 thereon, an illuminating prism having a speci- 
men contacting surface formed thereon, means 
for supporting one of said prisms in a relatively 
fixed position in said instrument, interconnecting 
means for supporting the other of said prisms so 
65 that it may be readily moved from an operative 
position with ifs contacting surface closely ad- 
jacent the contacting surface of the fixed prism 
fo an inoperative position materially spaced 
therefrom, said interconnecting means compris- 
70 ing a pair of link members pivotally secured ad- 
jacent one end to a fixed part of said instrument 
and having slot-and-pin connections adjacent 
the opposite end thereof for securing said mem- 
bers fo said movable prism, said slot-and-pin 
75 connections allowing at least small amounts of 



fore anda, tflting, moementas ell;alaterab 
tilting, moement oL said,mowble« prism relative 
to said: .flxed:'prism. amd!spacin:  means;.opera 
tiel,, associated, with:-, said flxed and movableî 
pisms and 
projecions.carried«in flxed.relation, toone or the 
oher,of said prisms.andarrangedin triangularly 
spaced reltio ..to..each otler.. so.. as-.=to: provide 
whentheprismaae in.operatiertation to, each 
otheL athree«loinç spacng means ;,therefor, 
fecting., a:,Sl ecimen.rec_eivin gç :chmber:o: prede 
termined:thickness=beteen:aid contacting::sur». 
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